resolution (HR)-MS spectrum of avicequinone-A showed a molecular ion at m/z 274.0847, corresponding to the formula C 15 H 14 O 5 . The presence of a 1-hydroxy-1-methylethyl sidechain in the molecule was prompted by the observation of two 3H singlets at d H 1.35 and 1.44 due to methyls attached to a quarternary carbon linked to an oxygen atom in the 1 H-NMR spectrum, the 13 C-NMR signal at d C 71.07 (C-3Ј), and a significant mass fragment ion at m/z 216 (MϪ59ϩ· H) ϩ with the loss of C 3 H 7 O followed by · H transfer in the EI-MS. The remaining two protons appeared as AB-type doublets (Jϭ5. 1 Hz) at d H 4.54 (H-2Ј) and 5.62 (H-1Ј) and were assigned to vicinal methine protons, both attached to oxygenbearing carbons, on the basis of their chemical shifts. Furthermore, in the HMBC spectrum of 1, as shown by arrows in Fig. 1 , these two methine protons [d H 5.62 (H-1Ј), 4 .54 (H-2Ј)] showed three-bond correlations with the sp 2 carbon (d C 160.61, C-2) linked both with a carbonyl group and an oxygen atom, suggesting the presence of a vicinal methine unit fused to the naphthoquinone nucleus as a dihydrofuran ring. The location of the side-chain at C-2Ј was revealed by the three-bond correlations between two methyl protons (d H 1.35, 1.44) and the carbon at d C 98.48 (C-2Ј) with a proton at d H 4.54, indicating a hydroxyl group attached to the remaining site (C-1Ј). trans-Orientation of these moieties on the dihydrofuran ring was proposed from the coupling constants (Jϭ5.1 Hz) of the AB-type doublets 11) and no nuclear Overhauser effect (NOE) enhancement between these two methine proton signals. Based on these results, the structure of avicequinone-A was concluded to be 1, corresponding to the hydroxy derivative of stenocarpoquinone-B (7) isolated from Stenocarpus salignus, 12) leaving the absolute stereochemistry undetermined.
Structure of Avicequinone-B (2) The molecular formula C 12 .01) in the HMBC spectrum, the structure of avicequinone-B was proposed as 2. Although synthesis of this compound has already been reported by Tanaka and co-workers, 13) this is its first isolation from a natural source.
Structure of Avicequinone-C (3) The molecular formula, C 15 H 12 O 4 , with a difference of C 3 H 6 O compared with that of 2, was determined by HR-MS. The 1 H-NMR spectrum of this compound was similar to that of 2, except for the appearance of a 6H singlet at d H 1.67, due to two methyls, and a 1H sharp singlet at d H 6.80, instead of the AB-type olefinic proton signals in the spectrum of 2. The presence of a 1-hydroxy-1-methylethyl side-chain in the molecule was prompted by the observation of a quarternary cabon signal at d C 69.27 (C-3Ј) assignable to an oxygen-bearing carbon in the 13 C-NMR spectrum, a 6H singlet (d H 1.67) in the 1 H-NMR spectrum, and a base fragment ion at m/z 241 produced by loss of a methyl radical from the molecular ion. The location of the side-chain at C-2Ј was suggested by the chemical shifts of a sharp singlet at d H 6.80 (H-1Ј, not H-2Ј) and the carbon (d C 102.55, C-1Ј) with this proton. On the basis of these spectral data, we proposed structure 3 for avicequinone-C.
Gillan and co-workers reported the isolation of phytoalexins for fungus belonging to the genus Phytophthora 14) from Avicennia marina, and proposed their structures to be 1,2-naphthoquinones (naphtho[1,2-b]furan-4,5-diones) (8) and (9) . Strangely, we found that the 1 H-NMR data of the phytoalexins assigned to 1,2-naphthoquinones reported in the literature 14) showed close similarity to that of 2 and 3, determined as 1,4-naphthoquinones by us, as shown in Table 3 . To clarify this discrepancy, synthesis of the 1,2-naphthoquinones (8) and (9) proposed by Gillan and co-workers was carried out as outlined in Chart 2.
Lapachol (10), which is commercially available, was treated with m-chloroperbenzoic acid (mCPBA) in CH 2 Cl 2 followed by treatment with Al 2 O 3 to give two cyclization products, dihydrofuran 11 and dihydropyran 12 in a ratio of 1 : 1.
12,15)
The ortho-quinoid structure of 11 was confirmed by the HMBC spectrum. Of the two carbonyl carbons of 11, C-1 at d C 180.93 showed a three-bond long-range correlation with a lower field aromatic proton at d H 8.04 (H-8), and the other carbonyl carbon at d C 175.26 (C-2) had no correlation with any aromatic protons. Instead, the sp 2 carbon (C-4) with an oxygen atom at d C 169.73 showed a correlation with one of the four aromatic protons at d H 7.66 (H-5). Treatment of 11 with 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (DDQ) in the presence of Nafion-H in dry benzene afforded the corresponding dehydro compound 9 and the dealkylation product 8.
16)
As shown in Table 3 , the 1 H-NMR data of the synthetic compounds were clearly different from that of the phytoalexins reported by Gillan and co-workers. 14, 17) From these results, we concluded that the structures of the phytoalexins isolated from A. marina by Gillan and co-workers must be revised to para-quinoid structures 2 and 3, named avicequinone-B and -C by us, respectively.
Structures of Avicenols Three additional new com-Chart 2 13 C-NMR spectrum of 6. These facts together with the results of the HMBC spectrum (see Experimental) led us to conclude that 6 was the structure of avicenol-C, although the absolute stereochemistry remained undetermined.
Another naphthoquinone isolated from this plant material was characterized as stenocarpoquinone-B (7) by comparison of the 1 H-NMR and IR data with that reported in the literature.
12)

Experimental
The 1 H-and 13 C-NMR, H-H correlation spectroscopy (COSY), NOE, and HMBC (Jϭ8 Hz) spectra were recorded on an A-400 or A-600 (JEOL) spectrometer in CDCl 3 , unless otherwise stated. Chemical shifts are shown in d values (ppm) with tetramethylsilane (TMS) as an internal reference. All MS were recorded under electron impact (EI) conditions using an M-80 instrument (Hitachi) having a direct inlet system. UV spectra were recorded on a UVIDEC-610C double-beam spectrophotometer (JASCO) in methanol, IR spectra on an IR-230 instrument (JASCO) in CHCl 3 , and optical rotations on a DIP-370 instrument (JASCO) in CHCl 3 at 25°C. Preparative TLC was carried out on Kieselgel 60 F 254 (Merck).
Plant Material A. alba BLUME (Avicenniaceae) stem bark from young trees was collected on August 1995. Dr. H.T.W. Tan identified the material using keys or by comparison with herbarium sheet specimens at the Herbarium, Department of Biological Sciences, the National University of Singapore (SINU) or the Herbarium, Botanic Gardens, Singapore (SING). A voucher specimen has been deposited at SINU.
Extraction and Isolation The dried stem bark (1.63 kg) of A. alba collected in Singapore was extracted with acetone. The acetone extract (9.0 g) was subjected to silica-gel column chromatography, eluting with hexaneacetone (19 : 1, 18 : 2, 17 : 3, 4 : 1, 7 : 3, 1 : 1, 1 : 2), acetone, CH 2 Cl 2 -MeOH (3 : 1), and MeOH, successively, to give 10 fractions. Each fraction was further subjected to silica-gel column and preparative thin-layer chromatographies with appropriate combinations of hexane, CH 2 Cl 2 , iso-Pr 2 O, EtOAc, benzene, CHCl 3 , acetone, and MeOH as developing solvents to give three new naphthoquinones and their analogues, along with a known naphthoquinone, as stated below. From the hexane-acetone (19 : 1) eluate: avicequinone-B (2) (2.6 mg) and avicenol-B (5) (1.6 mg). From the hexane-acetone (17 : 3) eluate: avicenol-C (6) (20.7 mg). From the hexane-acetone (4 : 1) eluate: avicequinone-C (3) (14.3 mg) and stenocarpoquinone-B (7) (13.8 mg). From the hexane-acetone (7 : 3) eluate: avicenol-A (4) (10.2 mg). From the hexane-acetone (1 : 1) eluate: avicequinone-A (1) (3.7 mg).
A known compound, stenocarpoquinone-B, was fully characterized by comparison of the C-1→H-8; C-2→H-1Ј; C-3→H-1Ј; C-4→H-5; C-4a→H-6; C-5→H-7; C-6→H-8; C-7→H-5; C-8→H-6; C-8a→H-7; C-2Ј→H-1Ј, 3Ј-CH 3 ; C-3Ј→3Ј-CH 3 .
Reaction of Lapachol with mCPBA To a solution of lapachol (10) (30 mg) in dry CH 2 Cl 2 (2 ml) was added a solution of mCPBA (30 mg) in CH 2 Cl 2 (1 ml). After 10 min, the reaction mixture was treated with Al 2 O 3 (10 mg) for 5 min. The mixture was then filtered through a short column of Al 2 O 3 , and eluted with MeOH. On evaporation, the combined eluates gave a crude orange oil. This was subjected to preparative TLC with iso-Pr 2 OMeOH (24 : 1) as the developing solvent to give a dihydrofuran 11 (13.1 mg) and a dihydropyran 12 (13.2 mg). Dihydropyran 12 was found to be identical to stenocarpoquinone-A 12) and dihydrofuran 11 to hydroxyiso-b-lapachone 12) by comparison of the 1 H-NMR, UV, and IR spectra. 
